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Effects of Arbuscular Mycorrhizae on Enzymes in Contaminated Soils by Phenanthrene and Pyrene

XTIAO Min', LING Wan-ting"% GAO Yan-zheng', CHENG Zhao—xia', WANG Hua?, YANG Zhen-ya®

(1.College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2.Key Laboratory of Environ—
mental Engineering, Jiangsu Provincial Academy of Environmental Sciences, Nanjing 210036, China )

Abstract: Arbuscular mycorrhizal biorememdiation( AMBR ) has becoming a promising new remediation technique for contamianated soils by
organic pollutants including polycyclic aromatic hydrocarbons. Enzymes play an important role in AMBR process. As reported, arbuscular
mycorrhizae can enhance the activity of oxidative enzymes in rhizosphere, which may lead to enhanced dissipation of PAHs in soil. Studies on
effects of arbuscular mycorrhizae on enzymes in rhizosphere would be helpful to get a better understanding of AMBR for PAH contaminated
soils. In this work, a greenhouse pot experiment was conducted to investigate the impacts of arbuscular mycorrhizal fungi (AMF), Glomus
mosseae and Glomus etunicatum as represantatives, on three enzymes in contaminated soils by phenanthrene and pyrene. Hosts were Trifoli—
um repens L. and Lolium multiflorum Lam. Initial concentrations of phenanthrene and pyrene in soils were 203.4 mg+kg™ and 107.5 mg-kg™,
respectively. It was observed that the activities of polyphenol oxidase, catalase and acid phosphatase enhanced in planted soil. During 20~60
d, polyphenol oxidase in rhizosphere of Trifolium repens L. inoculated by Glomus mosseae and Glomus etunicatum increased 19.6%~72.0%
and 29.7%~90.6%, and catalase increased 3.3%~12.2% and 7.8%~34.7%, respectively. In general, phosphatase in rhizosphere of Trifolium
repens L. enhanced with inoculation of these two AMFs. Polyphenol oxidase in rhizosphere of Lolium multiflorum Lam. increased 18.0% ~
43.1%, while catalase decreased by inoculation of Glomus mosseae. Acid phosphatase in rhizosphere of Lolium multiflorum Lam, increased at
first stages and decreased thereafter with inoculation of Glomus mosseae. Significant difference was observed on the effects of two tested
AMFs on acid phosphatase and catalase in rhizosphere of Trifolium repens L. in 30 d. In addition, the influence of AMF on enzymes in soils
was related to their host characteristics.
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Figure 1 Root colonization rate of Arbuscular mycorrhizal fungi
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Table 1 Polyphenol oxidase in contaminated soils by phenanthrene and pyrene

I E)/d
1H4 Plants Kb FH Treatments
20 30 40 50 60
JoAEH) No plant J& AMF No AMF 0.141°(0.022) 0.316(0.039) 0.510°(0.045) 0.379°(0.041) 0.297%(0.045)
=I-EL Trifolium repens L. J& AMF No AMF 0.269"(0.046) 0.257'(0.027) 0.581°(0.024) 0.389°(0.017) 0.437°(0.019)
G.m 0.362(0.033) 0.441°(0.001) 0.825"(0.030) 0.523"(0.016) 0.523°(0.034)
G.e 0.469°(0.073) 0.489°(0.031) 0.901(0.029) 0.504"(0.028) 0.576"(0.018)
MR Lolium multiflorum Lam  JG AMF No AMF 0.228™(0.030)  0.342™(0.014) 0.782"(0.080) 0.506"(0.046) 0.549°(0.021)
G.m 0.294°(0.004 ) 0.403"(0.050) 1.008°(0.117) 0.724*(0.033) 0.649*(0.018)

AR5 NECFE bR iE 2 FRAAR 2258 3%, F RS ) 22 51 5.2 (¢=0.05), T[], Note:Data in bracket were standard deviations ;n=3. Same

letter denotes non—significant difference while different letters denote a significant difference(a=0.05) ,the same below.

& 2 EE SR T IER BRI T

Table 2 Acid phosphatase in contaminated soils by phenanthrene and pyrene

My fa)/d
1H4) Plants K3 Treatments
20 30 40 50 60
JoAE#) No plant JG AMF No AMF 31.0%(1.12) 38.2°(1.82) 41.6*(0.71) 34.3(0.10) 40.8Y(1.53)
J& AMF No AMF 36.2(0.78) 41.1:(0.75) 46.84(0.77) 42.8'(1.50) 46.3°(1.86)
=M-EL Trifolium repens L. G.m 33.27(0.67) 38.9%(2.44) 49.6'(6.69) 40.0"(1.59) 52.3"(1.38)
G.e 37.5"(1.10) 39.3(2.57) 49.5"(1.43) 44.8"(1.85) 48.9°(2.26)
J¢ AMF No AMF 37.3"(1.69) 40.3*(0.23) 53.2(0.61) 66.4*(6.99) 69.2%(4.30)
MASETET Lolium multiflorum Lam
G.m 41.2°(0.83) 40.2°(1.64) 52.4(3.47) 68.1°(11.46) 59.0°(0.74)
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